Development-dependent responses of ovarian follicles to FSH and hCG.
Ovarian follicles removed from immature rats (preantral follicles) and immature rats treated in vivo with follicle stimulating hormone (FSH) (antral follicles) released progesterone in vitro in response to either human chorionic gonadotropin (hCG), hFSH, or DBcAMP in a time- and concentration-dependent fashion. Antral follicles produced approximately 20 times more progesterone than preantral follicles in response to both FSH and hCG at 10(-7) M and approximately 5 times more progesterone in response to 8 X 10(-3) M DBcAMP. After in vitro incubations, follicles were transplanted beneath the kidney capsules of recipient rats to assess their ability to luteinize after hormonal stimulation. Only antral follicles incubated with hCG, hFSH, and DBcAMP formed ectopic corpora lutea. Adenylate cyclase activity in preantral and antral follicle granulosa cells increased in response to both 10 mM KF and 10(-6) M hFSH with no major differences observed between membranes prepared from preantral or antral follicle granulosa cells. These results demonstrate that follicular maturation is associated with major changes in the ability of the granulosa cells to produce progesterone and luteinize in response to hormonal stimulation and that these changes may be, in part, independent of a functional hormone-responsive adenylate cyclase system.